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ECOG performance status Serology
B Hepatitis Band C
Grade ECOG B HIV status

0 Fully active, able to carry on all pre-disease

erformance without restriction - - - g
P Staging procedures (sometimes indicated)

1 Restricted in physically strenuous activity
but ambulatory and able to carry out work Radiology
of a light or sedentary nature, e.g., light B Plain bone X-ray and bone scintigraphy
house work, office work B Neck CT
2 Ambulatory and capable of all self care but B Head CT or magnetic resonance imaging (MRI)

unable to carry out any work activities. Up and

about more than 50% of waking hours W PET scan

Haematology

3 Capable of only limited self care, confined to .
bed or chair more than 50% of waking hours M Coagulation screen
4 Completely disabled. Cannot carry out any B ESR
self care. Totally confined to bed or chair m DCT
5 Dead Biochemistry
B Serum immunoglobulins/electrophoresis
. ) B Beta 2 microglobulin
Staging procedures-all patients B CRP
Clinical

-e ) i B Tissue transglutaminase test (tTG) to exclude coeliac disease
B Clinical history with reference to B symptoms

and family history Serology

B Physical examination with particular attention to node-bearing W EBV, HTLV serology

areas, Waldeyer's ring, and size of liver and spleen Molecular genetics
B Performance status (ECOG) including co-morbidity B FISH or PCR on involved marrow/blood for specific
Radiology lymphoma-associated translocations
B CXR B IgH and TCR rearrangements on marrow/blood if molecular
staging clinically indicated

B Chest and abdominopelvic computed tomography (CT)
Others

B ECHO and PFTs

B Lumbar puncture if lymphomatous meningitis is suspected or
if indications for prophylactic treatment are present. CNS

Haematology
W FBC, differential and film
B Bone marrow aspirate and trephine

B Immunophenotyping of marrow +/- blood in low grade prophylaxis is currently used in patients with Burkitt
lymphomas and any other lymphomas with morphological Lymphoma, lymphoblastic lymphoma, HIV-related lymphoma,
evidence of marrow/blood involvement HTLV-1 related lymphoma and post-transplant

Biochemistry lymphoproliferative disease. About 5% of patients with

DLBCL develop CNS disease but there is no consensus
about which patients need to have a diagnostic Ip.
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B LDH, urea and electrolyte, creatinine, albumin, aspartate
transaminase (AST), bilirubin, alkaline phosphatase,
serum calcium, uric acid

B Pregnancy test in females of child-bearing age
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CNS-DIRECTED THERAPY There is no general agreement about a preferred CNS-directed

CNS-directed therapy is indicated for patients with: therapy schedule. The following have been suggested:
B Lymphoblastic Lymphoma B Intrathecal methotrexate (12.5mg) once
) per chemotherapy cycle for 4 - 6 doses.
B Burkitt Lymphoma
B Cytarabine (50mg) can be substituted for
B HIV-related lymphoma . :
methotrexate or the liposomal preparation
B HTLV-Il-related lymphoma of cytarabine can be considered.
B Post-transplant lymphomproliferative disease B Regimens including intermediate or high-dose methotrexate,
high- i ifosfamide al ide effecti
B High risk DLBCL as described below igh-dose cytarabine and ifosfamide also provide effective

CNS-directed therapy.

DLBCL patients with high-risk IPI scores, para-nasal sinus or
testicular involvement and marrow involvement are at higher risk
of CNS disease, which is associated with poor survival. The
overall risk based on high IPI (* LDH, marrow involvement) is
around 5%. Where there is involvement of sinus or testis the risk
of CNS disease is 20 - 50%.
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Tumour Lysis Syndrome (TLS) may occur in patients with
lymphoma at institution of therapy. It is characterised by
hyperphosphataemia, hyperkalaemia, hyperuricaemia,
hypocalcaemia and acute oliguric renal failure. Patients at risk are
those with pre-existing renal impairment, a high LDH, a high
tumour burden and aggressive lymphomas such as Burkitt's
lymphoma. It is important to note that in patients with aggressive
lymphoma, TLS may occur in those treated solely with
corticosteroids.

All patients with high grade disease or bulky low grade disease
should be adequately hydrated and given allopurinol prior to
starting treatment. Patients at high risk for TLS should be
managed with intensive intravenous hydration to promote a brisk
urine output, alkalinisation of urine, and rasburicase. Specific
therapy for electrolyte imbalance and haemodialysis may be
required. Serum calcium, phosphate, magnesium, potassium,
creatinine and uric acid should be monitored every 2 - 6 hours
for the first 24 hours and as indicated thereafter.
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Transfusion-associated graft-versus-host disease (GVHD) has
been reported in lymphoma patients. To avoid this complication
transfusion of irradiated blood components is recommended in
the following situations:

B Patients with Hodgkin lymphoma. This is a life-long
requirement even after successful treatment.

B Al recipients of allogeneic haematological stem cell support
from commencement of conditioning therapy. This is a life-
long requirement.

Patients during priming for stem cell harvesting.

Patients treated with purine analogues (fludarabine,
pentostatin, cladribine). This is a life-long requirement.
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Erythropoietin
Erythropoietin may be used to reduce transfusion requirements in
selected patients with lymphoma undergoing chemotherapy.

Granulocyte colony stimulating factors
Haematopoietic growth factors currently in use include:

Filgrastim - r-met HuG - CSF Neupogen
Lenograstim -  r-HuG - CSF Granocyte
Pegylated Filgrastim Neulasta

Indications

Haematopoietic growth factors may be indicated in the following
circumstances and are particularly important for maintaining dose
intenstity when chemotherapy is being given with curative intent:

7. Chemotherapy support

2. Peripheral blood stem cell harvest /
progenitor cell mobilisation

3. Post peripheral blood stem cell infusion
4. Neutropenic sepsis

5. Invasive fungal infection

Chemotherapy Support

Primary prophylaxis

May be used in ‘at risk patients’ or those who have had a
previous episode of febrile neutropenia receiving curative
chemotherapy, as recommended below.
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At risk patients

B Patients receiving chemotherapy who are at ‘high risk’
(e.g. = 40% likelihood) of developing febrile neutropenia or
infection e.g.

Pre-existing neutropenia due to disease
Extensive prior chemotherapy

Previous irradiation to the pelvis or other areas containing
large amounts of bone marrow

History of recurrent febrile neutropenia while receiving earlier
chemotherapy of similar or lesser dose-intensity

Conditions potentially enhancing the risk of serious infection
e.g. poor performance status, decreased immune function,
open wounds or already active tissue infection

Secondary prophylaxis -

Previous episode of febrile neutropenia

The use of GCSF should be considered in patients receiving
curative chemotherapy who have had a previous episode of
febrile neutropenia.

Peripheral blood stem cell harvest

Both Filgrastim and Lenograstim may be used for priming (either
alone or in combination with chemotherapy). The choice and
dose used depends on the protocol for harvesting. Plerixifor

with G-CSF may be used for patients who have failed to achieved
successful mobilisation with conventional approaches.
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Post autologous peripheral blood stem
cell or marrow infusion
Patients should receive GCSF support according to protocol.

Severe neutropenic sepsis

GSCF should not be routinely used for patients who are
neutropenic or have uncomplicated fever. G-CSF may be
considered for high-risk febrile neutropenic patients with
prognostic factors predictive of poor clinical outcome:
profound neutropenia (ANC < 0.1 x 10%/1), uncontrolled
primary disease, pneumonia, hypotension, multi-organ
dysfunction and invasive fungal infection.

Exclusion criteria
Patients receiving palliative chemotherapy should not receive
GCSF for chemotherapy support.

Administration details

Start at least 24 hours after completion of chemotherapy and
stop at least 24 hours before the next cycle. The optimal timing
and duration of GCSF administration has not been defined.

Duration of treatment
Post PBSCT or BMT or following an episode of
neutropenic sepsis:

Stop the GCSF if a neutrophil count of > 0.5 x 109/1
has been achieved for two consecutive days.
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Follow-up for patients with HL

and aggressive NHL

At completion of treatment and restaging evaluation, consider
giving each patient an information sheet stressing the
importance of new symptoms.

Clinic Visits
See recommendations for individual diseases

At each visit
B Ask about new symptoms

B Examine for lymphadenopathy, hepatomegaly,
splenomegaly, abdominal masses

B Reinforce advice about smoking cessation and
avoiding sunburn

B Encourage patients to make an earlier appointment

Investigations
B Blood count and chemistry (to include LDH) at each visit

B Thyroid function tests annually from year 3 after previous
radiotherapy to mediastinum/neck.

B Chest X-Ray at alternate visits in years 1 and 2, then annually
to year 5 (if mediastinal, lung or pleural disease at
presentation and complete remission at end of treatment)

All other investigations should be arranged in response to new
symptoms / signs of disease, abnormal results from the above
investigations or in the context of clinical trial protocols.
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Follow-up for patients with indolent NHL
Clinic Visits

B 3-monthly in year 1

B 4-monthly in year 2

B 6-monthly in year 3

B annually thereafter

At each visit
B Ask about new symptoms

B Examine for lymphadenopathy, hepatomegaly,
splenomegaly, abdominal masses

B Reinforce advice about smoking cessation and
avoiding sunburn

B Encourage patients to make an earlier appointment
if new problems arise

Investigations
B Blood count and chemistry (to include protein electrophoresis
if a paraprotein was detected at presentation and LDH)

B Thyroid function tests annually after previous radiotherapy to
mediastinum / neck

All other investigations should be arranged in response to new
symptoms / signs of disease, abnormal results from the above
investigations or in the context of clinical trial protocols.
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Hypothyroidism, Premature

Menopause and Infertility

Hypothyroidism is commonly seen in patients following involved
or extended field radiotherapy to the neck and mediastinium and
total body irradiation. Annual thyroid function tests should be
carried out on these patients.

Premature menopause is caused by radiotherapy and
chemotherapy (particularly alkylating agents). Hormone
replacement therapy should be considered for all patients <45
years after assessing breast cancer and other HRT associated
risks. Patients should be made aware of the possible return of
fertility months to years after apparent menopause and the
increased risk of early menopause in all patients treated with
cytotoxic therapy.

Patients unsuitable for HRT should be monitored every 2-5 years
for osteoporosis by DEXA scanning. Calcium/Vitamin D treatment
is appropriate for all patients with osteopenia and raloxifene or
biphosphonate may be indicated in patients with osteoporosis.

The testosterone producing Leydig cells are rarely affected by
therapy, however LH, FSH and testosterone levels should be
checked if symptoms suggestive of hormone deficiency are
present and a referral to endocrinology made, if appropriate.
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Protection of reproductive function

For men, semen cryopreservation has been available for some
time. Stored semen can be used at a later date for either artificial
insemination of a female partner or in vitro fertilisation with
subsequent implantation of embryos. The development of
advanced fertility treatment, in particular intracytoplasmic sperm
injection (ICSI), means that semen containing extremely low
numbers of spermatozoa (as sometimes seen in very ill patients
with lymphoma) is now worth preserving. Obtaining semen is not
an option for pre-pubertal boys and methods of preserving
fertility in this group are still experimental.

The ovary is more resistant to the effects of treatment than

the testes, older women (>>30 years and particularly >35 years)
are more likely to develop permanent amenorrhoea / infertility,
and high-dose chemotherapy is likely to cause ovarian ablation
at any age.

In vitro fertilisation of thawed, mature eggs harvested and
cryopreserved before the start of chemotherapy has resulted in
very few pregnancies worldwide. Cryopreservation of embryos is
a technique that works well but is only possible for women with a
partner. Harvesting mature eggs requires several weeks of
hormone stimulation of the ovary, and delaying treatment may not
be feasible in the majority.
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Follow-up for patients with concerns
about fertility / sex hormone status

Men

B Semen analysis is the best way of assessing germinal
epithelial function. Recovery of spermatogenesis may
take some time and one negative result may not indicate
permanent azoospermia.

B There is no need to measure the serum follicle-stimulation
hormone (FSH), Iuteinizing hormone (LH), testosterone or
sex hormone binding globulin (SHBG) on a routine basis.
Patients with a depressed libido or fatigue should, be tested
for subnormal levels of serum testosterone and referred
to an endocrinologist. A more common finding is a raised
FSH and a low normal level of testosterone. There is no
evidence supporting the use of testosterone replacement in
these circumstances.

Women

B If menstruation is regular, sex hormone analysis is
unnecessary. If menstruation is irregular or absent, the serum
oestrogen, progesterone, FSH, LH and SHBG should be
measured and the patient’'s management discussed with an
endocrinologist.

B Even if normal menstruation resumes following treatment, a

woman'’s reproductive lifespan is likely to have been curtailed,

and pregnancy, if desired, should not be unduly delayed.

B If women have stored mature eggs, ovarian cortical tissue
or embryos before the start of sterilising treatment, their
use of these should be in close collaboration with the local
fertility clinic.

Second Malignancy

Chemotherapy for lymphoma is associated with an increased risk
of myelodysplasia and acute myeloid leukaemia (AML) some 4-6
years later, often presenting with unexpected anaemia or
pancytopenia. The incidence of second solid tumours is also
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increased by previous exposure to chemotherapy, but radiation
treatment is thought to be the biggest risk factor. Other known
risk factors for developing malignancy (particularly smoking and
sunburn) have an additive effect, and patients should be advised
to modify their lifestyle accordingly. They should also be
encouraged to report new symptoms without delay to maximise
early diagnosis of second tumours.

Young women (= 25 years old) whose breasts have been
incidentally irradiated have an increased relative risk of
developing breast cancer 10-15 years later. This experience is
primarily in patients with HL receiving mantle field irradiation,
but there may also be a risk associated with radiotherapy to the
lower neck, supraclavicular fossae and axillae which results in
scattered radiation to the breasts. The benefits of breast
screening in this population are unproven but mammographic
screening is recommended.

Cardiopulmonary dysfunction

Cardiac function can be affected by anthracyclines which can
cause cardiomyopathy and heart failure. Using a threshold total
dose of less than 450mg/m2 of doxorubicin minimises this risk
but it can occur at much lower doses. In patients >70 years of
age or those of any age with symptoms or a history of cardiac
disease, measurement of left ventricular function (by MUGA scan
or echocardiography) is mandatory. Doxorubicin should be
avoided with possible substitution of potentially less-cardiotoxic
analogues (e.g. epirubicin or mitoxantrone) if there is evidence of
impaired cardiac function. When the heart is included in a
radiotherapy field there is an increased risk of coronary artery
disease and its complications.

Some chemotherapy agents (bleomycin, busulfan,
cyclophosphamide and BCNU) and radiotherapy can cause
lung fibrosis. Cough, exertional dyspnoea and a restrictive
pattern of lung function may develop. The effect of bleomycin
is exacerbated by larger doses, advanced age, pre-existing
lung disease, previous radiotherapy and smoking.
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Splenectomy may be carried out to de-bulk low grade
lymphomas such as marginal zone lymphomas or to treat itp
which is commoner in lymphoma patients. Functional
hyposplenism may be present in patients with lymphoma e.g.
enteropathy-type T-cell lymphoma associated with splenic atrophy
and immunodeficiency of varying degrees will exist among this
patient population. There fore patients with lymphomas benefit
from a formal vaccination and prophylactic antibiotics strategy
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Pneumococcal and Haemophilus

influenzae Type B vaccine:

If splenectomy is required or if there is functional hyposplenism,
vaccination should be given ideally > 72 hours before surgery
but otherwise as soon as possible. All patients with HL

and hyposplenic states should have these vaccinations.
Pneumococcal vaccination should be repeated every 5 years.

Meningococcal Type C vaccine:
This vaccine should be given prior to splenectomy or in
hyposplenic states.

Influenza vaccination:
Annual vaccination is advised.

Prophylactic antibiotics:

Post-splenectomy patients are at risk of fulminant pneumococcal
sepsis and vaccination gives incomplete protection. They should
take prophylactic antibiotics in the form of penicillin VV 333mg BD
or erythromycin 250mg BD if there is allergy to penicillin. Patients
should have prompt access to broad-spectrum antibiotics at all
times for use in the event of fever especially if they opt to avoid
the use of prophylactic antibiotics.
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Appendix - Radiotherapy guidelines

Radiotherapy guidelines have been included in
specific lymphoma sub-type chapters. It is advisable
to ensure radiotherapy input when initial management
plan is being instituted for a patient with lymphoma.
The guidelines for delineating involved field irradiation
are included in this appendix but individual planning
remains necessary in all cases.

Guidelines For Delineating Involved Field
Irradiation in Lymphoma

Treat a region, not an individual lymph node. The main
involved field regions are neck (unilateral),
mediastinum,

(including hilar regions bilaterally) axilla (including
the supraclavicular and infraclavicular lymph nodes),
spleen, para-aortic lymph nodes and inguinal
(including the femoral and iliac) lymph nodes.

Use the initially involved pre-chemotherapy sites and
volume, with the exception of the transverse diameter
of the mediastinum and para-aortic lymph nodes,
where the reduced post-chemotherapy volume
should be used.

Supraclavicular

The supraclavicular lymph nodes are considered part
of the cervical region and if involved alone or with
other cervical nodes, the whole neck is unilaterally
treated. If the supraclavicular involvement is an
extension of mediastinal disease and other neck areas
are not involved (based on CT imaging with contrast or
PET-CT scanning) the neck above the larynx is not
treated to avoid salivary gland irradiation. Pre- and
post-chemotherapy information regarding lymph-node
localization and size is critical and should be available
at the time of planning the field.
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I. Unilateral cervical/supraclavicular region
Involvement at any cervical level with or without
involvement of the supraclavicular (SCL) nodes.

Upper border: 1-2 cm above the lower tip of the
mastoid process and midpoint through the chin.

Lower border: 2 cm below the bottom of the clavicle.
Lateral border: To include the medial 2/3 of the clavicle.

Medial border: If the supraclavicular nodes are not
involved, place the border at the ipsilateral transverse
processes, except when medial nodes close to the
vertebral bodies are seen on the initial staging neck
CT scan. For medial nodes include the entire vertebral
body. When the supraclavicular nodes are involved,
the border should be placed at the contralateral
traverse processes.

For stage | patients, the larynx and vertebral bodies
above the larynx can be blocked.

1. Bilateral cervical/supraclavicular region
Treat both cervical and supraclavicular regions as
described above regardless of the extent of disease
on each side.

I1l. Mediastinum

Involvement of the mediastinum and/or the hilar
nodes. The field includes the medial SCL nodes even
if not clinically involved.

Upper border is C5-C6 interspace: If supraclavicular
nodes were also involved the upper border should be
placed at the top of the larynx and the lateral border
should be adjusted as described in the section on
treating neck nodes.
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Lower border: The lower of (i) 5 cm below the
carina or (ii) 2 cm below the pre-chemotherapy
inferior border.

Lateral border: The post-chemotherapy volume with
1.5 cm margin.

Hilar area: To be included with 1 cm margin unless

initially involved where as the margin should be 1.5 cm.

IV. Mediastinum with involvement of the
cervical nodes

When both cervical regions are involved, the field is a
mantle without the axilla using the guidelines
described above. If only one cervical chain is involved
the vertebral bodies, contra-lateral upper neck and
larynx can be blocked as described previously.
Because of the increased dose to the neck (the
isocentre is in the upper mediastinum), the neck
above the lower border of the larynx should be
shielded at 30.6 Gy.

If paracardiac nodes are involved, the whole heart
should be treated with 14.4 Gy and the initially
involved nodes should be treated with 30.6 Gy.

V. Axillary region
The ipsilateral axillary, infraclavicular and

supraclavicular areas are treated when the axilla is
involved. CT-based planning should ideally be used.

Upper border: C5-C6 interspace.

Lower border: The lower of (i) the tip of the scapula or
(ii) 2 cm below the lowest axillary node.

Medial border: Ipsilateral cervical transverse process.
Include the vertebral bodies only if the SCL are involved.
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VI. Spleen

The spleen is treated only if abnormal imaging was
suggestive of involvement. The post-chemotherapy
volume is treated with 1.5 cm margins. CT-based
planning should be used.

Vil.Abdomen (para-aortic nodes)
Upper border: Top of T11 and at least 2 cm above pre-
chemotherapy volume.

Lower border: Bottom of L4 and at least 2 cm below
pre-chemotherapy volume.

Lateral borders: The edge of the transverse processes
and at least 2 cm from the post-chemotherapy
volume.

Note: The kidneys should be outlined and considered
when designing the blocks.

The porta-hepatis region should be included if
originally involved (this should be identified with CT-
based planning).

VIIL. Inguinal/femoral/external iliac region
These ipsilateral lymph node groups are treated
together if any of the nodes are involved.

Upper border: Middle of the sacro-iliac joint.
Lower border: 5 cm below the lesser trochanter.

Lateral border: The greater trochanter and 2 cm lateral
to initially involved nodes.

Medial border: Medial border of the obturator
foramen with at least 2 cm medial to involved nodes.

Note: If common iliac nodes are involved the field
should extend to the L4-5 inter-space and at least
2cm above the initially involved nodal border.
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Glossary of Treatment Regimens

Chlorambucil
Rituximab

FC:

FCM:
FCR:
FCMR:
CVP:
R-CVP:
CHOP:
R-CHOP:
R-HCVAD:
DHAP:
ESHAP:
[EV:

ICE:
CODOX-M:
IVAC:
ABVD:
BEACOPP:
R-EPOCH:

Fludarabine, Cyclophosphamide

Fludarabine, Cyclophosphamide, Mitoxantrone

Fludarabine, Cyclophosphamide, Rituximab

Fludarabine, Cyclophosphamide, Mitoxantrone, Rituximab

Cyclophosphamide, Vincristine, Prednisolone

Rituximab, Cyclophosphamide, Vincristine, Prednisolone

Cyclophosphamide, Doxorubicin, Vincristine, Prednisolone

Rituximab, Cyclophosphamide, Doxorubicin, Vincristine, Prednisolone

Rituximab, Cyclophosphamide, Vincristine, Doxorubicin, Dexamethasone

Dexamethasone, Cytarabine, Cisplatin

Etoposide, Methylprednisolone, Cytarabine, Cisplatin

Ifosfamide, Epirubicin, Etoposide (VP16)

Ifosfamide, Cisplatin, Etoposide

Cyclophosphamide, Doxorubicin, Vincristine, Methotrexate

[fosfamide, Etoposide, Cytosine Arabinoside, Methotraxate (intrathecal)

Doxorubicin, Bleomycin, Vinblastine, Dacarbazine

Bleomycin, Etoposide, Doxorubicin, Cyclophosphamide, Vincristine, Procarbazine, Prednisolone
Rituximab, Etoposide, Prednisolone, Vincristine, Cyclophosphamide, Doxorubicin (infusional).

Dosing schedules of agents used in cancer therapy are constantly being revised and new side-effects recognised. The Lymphoma Forum of

Ireland makes no representation, express or implied, that any drug dosages in this document are correct. For these reasons the reader is

strongly urged to consult the pharmaceutical company’s printed instructions before administering any drug recommended in this guide.
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St James’s Hospital, James’s Street, Dublin 8
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Dr Niall Mulligan, Consultant Histopathologist,
Mater Misericordiae University Hospital,
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Prof. D. Sean O’Briain, Consultant Histopathologist,
St James’s Hospital, James’s Street, Dublin 8

Dr Martin O’Connell, Consultant Radiologist,
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University College Hospital, Newcastle Road, Galway
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Waterford Regional Hospital, Dunmore Road,
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